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[57] ABSTRACT 

A process which includes commmuting a first thermoplastic 
material, e.g. polypropylene, reinforced with short glass 
fiber (10-400 um). 100 parts by weight of the comminuted 
material are mixed with 11-43 parts by weight of chips of 
a second thermoplastic material, which is reinforced with 
long glass fiber (about 10-20 mm). The melts of the two 
thermoplastic materials should be mutually mixable. The 
mixture is subjected to thermoplastic fanning. 

27 Claims, No Drawings 
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RECYCLING A FEBER-REINFORCED 
THERMOPLASTIC 



FIELD OF THE INVENTION 

The present invention relates to a process for recycling a 
thermoplastic material reinforced with short glass fiber. 

BACKGROUND OF THE INVENTION 

Fiber reinforced thermoplastics are generally used for 
producing shaped articles having stable mechanical 
properties, in particular by means of injection molding. The 
fiber reinforcement in the thermoplastics used is predomi- 
nantly short glass, i.e, glass fiber up to about 500 um in 
length. 

Hie recycling of used articles or production scrap com- 
prising short glass fiber reinforced thermoplastics custom- 
arily comprises comminution and re-forming/shaping, for 
example by injection molding. However, the reprocessing 
has an adverse effect on the mechanical properties of the 
thermoplastic materials, since the liber lengths and also the 
fiber distribution change (cf. Chemical Abstracts Vol. 91 
(1979), 158 641 y). 

The reprocessed material is therefore predominantly 
re-used for purposes where the mechanical properties are not 
critical. It is also known to add further fillers, for example 
sawdust (DE-A-4 016 410), or binders such as novolaks (EP 
0 518 004). 

The present invention has for its object to develop a 
process for recycling short glass fiber reinforced thermo- 
plastics whereby the recyclate (e.g. used articles or produc- 
tion scrap) can again be shaped into articles having mechani- 
cal properties which are at least equal to those of the virgin 
product. 

SUMMARY OF THE INVENTION 

This object is achieved by a process for recycling a short 
glass liber reinforced thermoplastic material, which com- 
prises comminuting short glass fiber reinforced thermoplas- 
tic material, mixing 100 parts by weight of the resulting 
comminuted material with about 11 to about 43 parts by 
weight of chips of a thermoplastic material which is mixable 
therewith in the melt but which is long glass fiber reinforced, 
and forming the mixture thermopiastically. The initial mix- 
ture contains from 10 to 30% by weight of long glass fibre 
reinforced thermoplastic and from 70 to 90% by weight of 
recycled short glass fiber reinforced thermoplastic. The short 
glass fiber reinforced thermoplastic material customarily 
used contains from 20 to 40% by weight of glass fiber from 
10 to 400 um in length and from 10 to 25 um in diameter. 

DESCRIPTION OF THE INVENTION 

Those skilled in the art know which thermoplastics are 
mutually mixable in the melt For example, polyamides and 
nylon-6 are mixable, and polypropylene is mixable with 
polypropylene having a different tacricity and a different 
molecular weight or with the copolymers EPDM and EPM. 
Polyethylene is not mixable with polypropylene, but is 
mixable with polyethylene having a different molecular 
weight (e.g. HDPE with LDPE). The thermoplastic of the 
long glass fiber reinforced material and of the short glass 
fiber reinforced material is preferably the same. 

The method used for comminuting the thermoplastic 
material to be recycled, e.g. used moldings or production 
scrap, is not critical. The comminuting can be carried out for 
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example by grinding or cutting. In most cases it is sufficient 
to comminute the material to a size from 1 to 30 mm 

The admixed long glass fiber reinforced thermoplastic 
5 material is preferably produced by melt pultrusion of 
impregnated continuous filament fiber which is then cut to 
granule length. The long glass fiber reinforced thermoplastic 
preferably contains from 30 to 60% by weight of glass fiber 
from. 10 to 25 um in diameter. The fiber or granule length 
10 is preferably from 5 to 15 mm 

The fiber content of the material to be recycled should not 
change significantly. The fiber content of the mixture should 
therefore be from 0.95 to 1.05 times the fiber content of the 
^ short glass fiber reinforced thermoplastic material. 

To adjust the thermoplastic content of the mixture there 
may be additionally added an unreinforced thermoplastic 
which is likewise mixable in the melt with the short glass 
fiber reinforced thermoplastic and is in particular the same 
20 thermoplastic 

It is advantageous to process a mixture whose thermo- 
plastic content (unreinforced thermoplastic content of the 
long glass fiber reinforced material and the proportion in the 
short glass fiber reinforced material) is at least 70% by 
25 weight The process of the present invention is not restricted 
to a specific thermoplastic material. It is preferably used for 
recycling polyolefins, in particular polypropylene. 

The process of the present invention makes it possible to 
30 re-use post-use glass fiber reinforced thermoplastic for mak- 
ing shaped articles and the like having particular require- 
ments in terms of mechanical properties and thermal stabil- 
ity. Surprisingly, the same or a higher level is achievable 
with respect to the mechanical properties and the thermal 
35 stability even when the glass fiber content is kept constant 

The process of the present invention is illustrated by the 
examples which follow. 

EXAMPLE 1 

Used articles and production scrap composed of a com- 
mercial fiber reinforced polypropylene (melt flow index MFI 
230/5=55 g/10 min) containing 30% by weight of glass fiber 
45 1 0-400 um in length and 10-25 um in diameter were ground 
in a cutting mill into particles 1-30 mm in size. 

The ground material was tumble mixed with 10, 20 and 
30% by weight in each case of a commercial long glass fiber 
reinforced polypropylene. In addition, a sufficient amount 
50 was added of a polypropylene of density 0.907 g/cm 3 and 
melt flow index MFI 230/5 of 55 g/10 min for the thermo- 
plastic mixture to contain a total of about 30% by weight of 
glass fiber. 

35 The long glass fiber reinforced polypropylene contained 
40% by weight of glass fiber 10 mm in length and 10-25 um 
in diameter and had been produced by melt pultrusion. 

This mixture was injection molded to fabricate stacking 
boxes, and samples were cut from these stacking boxes to 
60 determine the mechanical properties and the thermal stabil- 
ity. 

For comparison, stacking boxes were fabricated in the 
same way exclusively from used regranulated material (no 
admixture), and samples were taken from these stacking 
boxes too. 

The results of the tests are shown in Table 1. 
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Key to materials: 



Material V 1 PP-KG molding from virgin material 

(comparative experiment) 

Material WV-0 PP-KF- molding from ground material 
VI (comparative experiment) 

Material WV-10 PP-KO according to the present 
invention, with 10% by 
weight of PP-LG 

Material WV-20 PP-KG according to the present 
invention, with 20% by 
weight of PP-LG 

Material VW-30 PP-KG according to the present 

invention with 30% by weight 
of PP-LG 



where: 

PP-KG: polypropylene reinforced with short glass fiber 
PP-LK: polypropylene reinforced with long glass fiber. 

EXAMPLE 2 

Used articles and production scrap composed of a com- 
mercial polypropylene (melt flow index MFI 230/5=4.5 g/10 
rain) containing 30% by weight of short glass fiber were 
regranulated, mixed and processed, all three steps being 
carried out as described in Example l.Thcresults of the tests 
are shown in Table 2. 

TABLE 1 
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Material 



Stan- 



Property 


dard 


VI 


WV-0 


WV-10 


WV-20 


WV-30 


Tensile 


DIN 


46.35 


40.08 


41.03 


47.20 


48.28 


strength (Mpa) 


53455 












Breaking 


DIN 


2.37 


2.38 


2.01 


2.54 


2.21 


extension (%) 


53455 












Modulus of 


DIN 


3757.5 


3510 


3685 


3860 


3945 


elasticity 


53455 












(MPa) 














Penetration 


DIN 


1.58 


1.32 


1.41 


1.53 


1.84 


energy (J/mm) 


53443/2 












Oxidation onset 




242.2 


246.6 


251.5 


257.6 


260.4 


CC) 














Glass fiber 




31.0 


31.3 


31.2 


30.6 


30.5 


content {% by 














weight) 















TABLE 2 



Material 



Stan- 



Property 


dard 


VI 


WV-0 


WV-10 


WV-20 


WV-30 


Tbnsile 


DIN 


51.85 


47.53 


48.38 


4955 


51.20 


strength (Mpa) 


53455 












Breaking 


DIN 


2.83 


2.77 


2.69 


161 


2.46 


cxtension(%) 


53455 












Modulus of 


DIN 


3902.5 


3995 


4025 


4010 


4235 


elasticity 


53455 












(MPa) 














Penetration 


DIN 


2.11 


2.04 


2.10 


2.07 


2.41 


energy (J/mm) 


53443/2 












Oxidation onset 




246.5 


246.8 


253.7 


2594 


261.4 


CC.) 














Glass fiber 




30.8 


30.7 


30.7 


31.1 


31.6 


content (% by 














weight) 















What is claimed is: 

1. A process for recycling a short glass fiber reinforced 
thermoplastic material which comprises comminuting short 



glass fiber reinforced thermoplastic material containing 
short glass fibers having lengths less than 400 pm to form a 
comminuted material, mixing 100 parts by weight of the 
comminuted material with 11-43 parts by weight of chips of 
a thermoplastic material which is mixable therewith in the 
melt but which is long glass fiber reinforced, and forming 
the mixture therraoplastically. 

2. The process of claim 1 wherein the short glass fiber 
reinforced and/or long glass fiber reinforced thermoplastic 
material comprises polyolefin. 

3. The process of claim 1 wherein the short glass fiber 
reinforced thermoplastic material which is comminuted con- 
tains 20-40% by weight of glass fiber from 10 to 400 pm in 
length and from 10 to 25 pm in diameter. 

4. The process of claim 1 wherein the short glass fiber 
15 reinforced thermoplastic material is comminuted to a par- 
ticle size of 1-30 mm. 

5. The process of claim 1 wherein the long glass fiber 
reinforced thermoplastic material comprises continuous fila- 
ment fiber impregnated by meltpultrusion and cut to granule 

20 length. 

6. The process of claim 1 or 5 wherein the long glass fiber 
reinforced thermoplastic material contains 30-60% by 
weight of glass fiber 10-25 pm in diameter. 

7. The process of claim 1 wherein the thermoplastic 
mixture has additionally added to it an unreinforced ther- 
moplastic which is mixable in the melt with the thermoplas- 
tic of the short glass fiber reinforced material and the long 
glass fiber reinforced material. 

8. The process of claim 1 or 7 wherein the proportion of 
the long glass fiber reinforced thermoplastic material and the 
proportion of thermoplastic present therein are dimensioned 
in such a way as to produce a mixture whose thermoplastic 
content is at least 70% by weight. 

9. The process of claim 1 wherein the fiber content of the 
mixture obtained is dimensioned in such a way that it 
amounts to from 95 to 105% of the fiber content of the short 
glass fiber reinforced thermoplastic material. 

10. The process as claimed in claim 1, wherein the short 
glass fiber reinforced and/or long glass fiber reinforced 
thermoplastic material comprise polypropylene. 

11. The process as claimed in claim 1, wherein said chips 
of thermoplastic material are from 5 to 15 ram. 

12. The process as claimed in claim 5, wherein said 
granule length ranges from 5 to 15 mm. 

13. A process for recycling a short glass fiber reinforced 
thermoplastic material comprising the steps of: 

(a) comminuting recycled short glass fiber reinforced 
thermoplastic material containing short glass fibers 
having lengths ranging from 10 to 400 pm to form a 
comminuted material; 

(b) mixing 100 parts by weight of said coniminuted 
material with 11-43 parts by weight of a long glass 
fiber reinforced thermoplastic material to form a mix- 
ture; and 

(c) forming the mixture thermoplastically to form an 
article, 

wherein said recycled short glass fiber reinforced ther- 
moplastic material and said long glass fiber reinforced 
thermoplastic material are mutually mixable in a melt. 

14. The process as claimed in claim 13* wherein the 
recycled short glass fiber reinforced thermoplastic material 
and/or the long glass fiber reinforced thermoplastic material 
comprise polyolefin. 

15. The process as claimed in claim 13, wherein the 
65 recycled short glass fiber reinforced thermoplastic material 

and the long glass fiber reinforced material comprise the 
same thermoplastic material. 
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16. The process as claimed in claim 1, wherein the step of 
framing the mixture thermoplastically results in a shaped 
article having mechanical properties which are at least equal 
to the mechanical properties of a virgin product 

17. The process as claimed in claim 13, wherein the step 5 
of forming the mixture thermoplastically results in a shaped 
article having mechanical properties which are at least equal 

to the mechanical properties of a virgin product 

18. The process as claimed in claim 13, wherein the 
recycled short glass fiber reinforced thermoplastic material 

is comminuted to a particle size of 1-30 mm. 10 

19. The process of claim 1, wherein said step of forming 
the mixture thermoplastically comprises extrusion. 

20. The process of claim 1, wherein said step of forming 
the mixture thermoplastically comprises injection molding. 

21. The process of claim 13, wherein said step of forming 15 
the mixture thermoplastically to form an article comprises 
extrusion. 

22. The process of claim 13, wherein said step of forming 
the mixture thermoplastically to form an article comprises 
injection molding. 

23. A process for recycling a short glass fiber reinforced 20 
thermoplastic material comprising the steps of: 

(a) comminuting recycled short glass fiber reinforced 
thermoplastic material containing short glass fibers 
having lengths less than 400 um to form a comminuted 
material; 



(b) mixing 100 parts by weight of said comminuted 
material with 11-43 parts by weight of a long glass 
fiber reinforced thermoplastic material to form a mix- 
ture; and 

(c) forming the mixture thermoplastically by injection 
molding to form an article, 

wherein said recycled short glass fiber reinforced ther- 
moplastic material and said long glass fiber reinforced 
thermoplastic material are mutually mixable in a melt 

24. The process of claim 23, wherein the short glass fiber 
reinforced and/or long glass fiber reinforced thermoplastic 
material comprises polyolefin. 

25. The process of claim 23, wherein the short glass fiber 
reinforced and/or long glass fiber reinforced thermoplastic 
material comprises polypropylene. 

26. The process of claim 23, wherein said long glass fiber 
reinforced thermoplastic material is in the form of granules 
having a length ranging from 5 to 15 mm. 

27. Hie process of claim 23, wherein the recycled short 
glass fiber reinforced thermoplastic material is comminuted 
to a particle size of 1-30 mm. 
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